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(54) DIGITAL BROADCAST RECEIVER AND DIGITAL BROADCAST RECEIVING METHOD 



(57) A digital broadcast receiver capable of ade- 
quately receiving a higher-level layer service along with 
a lower-level layer service even if the reception CNR de- 
grades. A demodulation decoding section (2) of the re- 
ceiver judges on the basis of transport and multiplexing 
configuration control information whether the TS packet 
allocated to each slot is adapted to a higher-level layer 
service or a lower-level layer service and informs a code 
writing section (3) of the result. The code writing section 

(3) writes, in each TS packet, a layer identification code 
forjudging whether the TS packet is adapted to a higher- 
level layer service or a lower-layer service and synthe- 
sizes a resultant TS packet. A stream separating section 

(4) reads the layer identification code along with the PID 
in the packet header included in the TS packet and finds 
and extracts a desired TS packet. 
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Description 

Field of the Invention 

[0001] The present invention relates to a digital broad- 
cast receiver for receiving a BS digital broadcasting 
service, and more particularly to a digital broadcast re- 
ceiver capable of adequately receiving a higher-level 
layer service along with a lower-level layer service even 
if the reception CNR degrades. 



Background Art 

[0002] BS (Broadcasting Satellite) digital broadcast- 
ing provides services such as audio, video, and data 
broadcasting in a plurality of levels such as a higher- 
level layer service and a lower-level layer service. For 
example, the higher-level layer service uses 8PSK (8 
Phase Shift Keying) as its modulation method, and the 
lower-level layer service uses QPSK (Quadrature-PSK) 
or BPSK (Binary-PSK) as its modulation method. 
[0003] A digital broadcast receiver receives a BS dig- 
ital broadcasting service, and if it becomes unable to 
sufficiently receive a higher-level service because a re- 
ception CNR (Carrier-to-Noise Ratio) is degraded by 
rain or the like, it switches to a lower-level layer service 
to prevent the service from being intercepted. 
[0004] For example, if the higher-level layer service 
is for HD (High Definition) video signals and the lower- 
level layer service is for audio signals and the reception 
CNR degrades to such an extent that the higher-level 
layer service cannot be received sufficiently, a conven- 
tional digital broadcast receiver freezes or shuts down 
the HD video signals of the higher-level layer service. 
After the HD video signals are frozen or shut down, the 
conventional broadcast receiver executes a pre-stored 
application and displays, for example, a message to the 
effect that the higher-level layer service cannot be re- 
ceived, on a television receiver or the like. 
[0005] In this case, the conventional digital broadcast 
receiver changes the received transport stream packet 
(hereinafter called a TS packet) for the higher-level layer 
service to a null packet. In this manner, the performance 



it is therefore possible to prevent the TS packet of the 
higher-level layer service from being extracted as the 
TS packet of the lower-level layer service. 
[0007] However, the conventional digital broadcast 
5 receiver cannot receive the higher-level layer service 
while it receives the lower-level layer service because 
of rain or the like. It is therefore impossible to satisfy the 
user requirement of receiving the higher-level layer 
service even if the reception CNR is degraded. 
10 [0008] If the audio PES and video PES are separated 
without changing the TS packet of the higher-level layer 
service to the null packet while the lower-level layer 
service is received, the lower-level layer service is ad- 
versely affected and cannot be received reliably al- 
ls though it can be received otherwise normally. 

[0009] The present invention has been made under 
such circumstances and aims to provide a digital broad- 
cast receiver capable of adequately receiving the high- 
er-level layer service along with the lower-level layer 
20 service even if a reception CNR is degraded. 

Disclosure of the Invention 

[0010] In order to achieve the above object, a digital 
25 broadcast receiver, according to a first aspect of the in- 
vention, for receiving a digital broadcast service from a 
plurality of services provided as a plurality of hierarchical 
level layers, such as audio, video and data broadcast- 
ing, comprises: signal demodulating means for demod- 
30 ulating a received signal to obtain a digital signal having 
a predetermined length of a packet as a unit such as a 
TS packet; code synthesizing means for synthesizing a 
level layer identification code for identifying the level lay- 
er of a service to each corresponding packet made of 
35 the digital signal demodulated by the signal demodulat- 
ing means; and separating means for deriving a packet 
adapted to the level layer of the service to be received, 
in accordance with the level layer identification code 
synthesized to the packet by the code synthesizing 
40 means, and executing a separation process to output a 
reproduction signal such as audio and video signals. 
[001 1] According to the invention, the code synthesiz- 
ing means synthesizes the level layer identification code 



ed from being degraded. 45 
[0006] Namely, the conventional digital broadcast re- 
ceiver detects a PID (packet ID) allocated to a received 
TS packet and corresponding to a desired program 
number and separates the TS packet into an audio PES 
(Packetized Elementary Stream) and a video PES. so 
When the lower-level layer service is to be received, the 
conventional digital broadcast receiver changes the TS 
packet of the higher-level layer service to a null packet 
in accordance with transport and multiplexing configu- 
ration control (TMCC) information read from a received ss 
signal, and thereafter separates the TS packet into the 
audio PES and video PES. Even if the received data 
representative of PID has errors unable to be corrected, 



sponding packet. The separating means can execute 
the separation process to output the reproduction signal 
by using the packet derived by the code synthesizing 
means in accordance with the level layer identification 
code synthesized by the code synthesizing means. 
[001 2] It is possible to reliably judge whether the pack- 
et corresponds to the service of which level layer, and 
to select the proper packet even if the reception CNR is 
degraded. It is possible to receive both the lower-level 
layer service and the higher-level layer service. 
[001 3] According to a preferred embodiment of the in- 
vention, the digital broadcast receiver further comprises 
control means for notifying the separating means of an 
identification number corresponding to a service to the 
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received, among identification numbers allocated to 
packets on a transmission side, wherein the separating 
means derives a packet whose identification number al- 
located to the packet with the level layer identification 
code synthesized by the code synthesizing means is co- 5 
incident with the identification number notified from the 
control means and whose level layer identification code 
synthesized to the packet by the code synthesizing 
means is adapted to the level layer of the service to be 
received. 

[0014] More specifically, it is preferable that the signal 
demodulating means identifies a modulation method to 
be used when each packet is transmitted from the trans- 
mission side, in accordance with transmission and mul- 
tiplexing configuration control information read from the 
demodulated digital signal, and notifies the code syn- 
thesizing means of a level layer of a service correspond- 
ing to the identified modulation method, and that the 
code synthesizing means synthesizes the level layer 
identification code representative of the level layer of the 
service notified from the signal demodulating means, to 
each packet. 

[0015] It is more preferable that the code synthesizing 
means changes a symbol at a predetermined position 
in a Reed-Solomon parity contained in a packet to the 
level layer identification code to thereby synthesize the 
level layer identification code to each packet. 
[0016] A digital broadcast receiving method, accord- 
ing to a second aspect of the invention, for receiving a 
digital broadcast service from a plurality of services pro- 
vided as a plurality of hierarchical level layers, compris- 
es steps of: demodulating a received signal to obtain a 
digital signal having a predetermined length of a packet 
as a unit; synthesizing a level layer identification code 
for identifying the level layer of a service to each corre- 
sponding packet; and deriving a packet adapted to the 
level layer of the service to be received, in accordance 
with the level layer identification code synthesized to the 
packet, and executing a separation process to output a 
reproduction signal. 

[0017] In the digital broadcast receiving method of the 
invention, it is preferable that a modulation method to 
be used when each packet is transmitted from the trans- 
mission side, is identified in accordance with transmis- 
sion and multiplexing configuration control information 
read from the demodulated digital signal, and the level 
layer identification code representative of the level layer 
of a service corresponding to the identified modulation 
method, to each packet, and that a separation process 
of outputting a reproduction signal is executed by deriv- 
ing a packet whose identification number allocated to 
the packet with the synthesized level layer identification 
code is coincident with the identification number corre- 
sponding to a service to be received and whose level 
layer identification code synthesized to the packet is 
adapted to the level layer of the service to be received. 



Brief Description of the Drawings 
[0018] 

Fig. 1 is a diagram showing the structure of a super 
frame in which a digital signal of BS digital broad- 
casting is formed. 

Fig. 2 is a diagram showing the structure of a digital 
broadcast receiver according to an embodiment of 
the invention. 

Fig. 3 is a diagram showing the structure of a TS 
packet. 

Embodiment of the Invention 

[0019] A digital broadcast receiver according to an 
embodiment of the invention will be described in detail 
with reference to the accompanying drawings. 
[0020] This digital broadcast receiver receives a BS 
(Broadcasting Satellite) digital broadcasting service by 
using, for example, an ISDB-S (integrated Services Dig- 
ital Broadcasting-Satellite), and can receive a digital sig- 
nal constituting frames shown in Fig. 1 . 
[0021] As shown in Fig. 1 , a digital signal transmitted 
by BS digital broadcasting forms a super frame made of 
symbol series having 78336 bytes. One super frame 
contains eight frames. Each frame is made of multi- 
plexed eight transport streams at amaximum, and has 
48 slots . Each slot is assigned a 204-byte TS packet 
having a PID (packet ID) corresponding to a program 
number and given by the transmission side. _ 
[0022] Each super frame contains 96-byte transmis- 
sion and multiplexing configuration control (TMCC) in- 
formation. 

[0023] The transmission and multiplexing configura- 
tion control information contains information of a modu- 
lation method of each frame and information for identi- 
fying the slot to which a TS packet is allocated. By read- 
ing this transmission and multiplexing configuration con- 
trol information, the reception side can know the struc- 
ture and the like of a transmitted digital signal. 
[0024] Fig. 2 is a diagram showing the structure of a 
digital broadcast receiver according to the embodiment 
of the invention. 

[0025] As shown, the digital broadcast receiver has a 
tuner section 1 , a demodulation section 2, a code writing 
section 3, a stream separating section 4, a control sec- 
tion 5 and a MPEG decoding section 6. 
[0026] The tuner section 1 is constituted of, for exam- 
ple, a quadrature detector, a local oscillator and the like. 
An ODU (OutDoor Unit) and the like of the tuner unit 1 
down-converts a received radio wave to obtain a BS-IF 
(BS-lntermediate Frequency) signal and demodulate 
(recover) a baseband signal constituted of I (In-phase) 
components and Q (Quadrature) components. 
[0027] The demodulation decoding section 2 is con- 
stituted of, for example, a demapper circuit, a descram- 
bler, an RS (Reed-Solomon) error correction circuit and 
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the like. The demodulation decoding section 2 demod- 
ulates the baseband signal to obtain a symbol series 
constituting a super frame and derive a TS packet which 
contains data for providing a service. 
[0028] For example, the demodulation decoding sec- 
tion 2 demaps the baseband signal to obtain a symbol 
series which is subjected to deinterleaving and error cor- 
rection. Thereafter, the transmission and multiplexing 
configuration control information is read to identify the 
structure of the symbol series of each super frame. In 
this case, the demodulation decoding section 2 checks, 
from the transmission and multiplexing configuration 
control information, whether the TS packet allocated to 
each slot corresponds to which one of the higher-level 
layer service and the lower-level layer service, and in- 
forms the check result to the code writing section 3. 
Namely, the demodulation decoding section 2 gener- 
ates an identification signal for identifying the higher- 
level layer service or the lower-level layer service, for 
example, in accordance with the modulation method or 
the like of each frame identified from the transmission 
and multiplexing configuration control information, and - 
sends the identification signal to the code writing section 
3 synchronously with the timing of sending the TS pack- 
et. 

[0029] The code writing section 3 writes a code in 
each TS packet supplied from the demodulation decod- 
ing section 2, the code identifying whether the TS packet 
corresponds to which one of the higher-level layer serv- 
ice and the lower-level layer service. For example, the 
code writing section 3 changes a 1 6-byte RS parity con- 
tained as an external code in each TS packet supplied 
from the demodulation decoding section 2, to a level lay- 
er identification code for identifying eitherthe higher-lev- 
el layer service or the lower-level layer service. 
[0030] The stream separating section 4 executes a 
separation process of deriving a desired TS packet from 
TS packets written with the level layer identification code 
by the code writing section 3 and separating the TS 
packet into an audio PES (Packetized Elementary 
Stream) and a video PES. 

[0031] The stream separating section 4 derives a de- 
sired TS packet by reading a PID in the packet header 



control section 5 identifies PID corresponding to an ex- 
ternally designated program number and notifies PID to 
the stream separating section 4. Namely, the control 
section 5 identifies PID corresponding to a service to be 
5 received and notifies PID to the stream separating sec- 
tion 4. 

[0034] The MPEG decoding section 6 decodes the 
audio PES and video PES in conformity with the speci- 
fications of MPEG-2, and outputs reproduced signals 
10 such as audio and video signals. 

[0035] The operation of the digital broadcast receiver 
according to the embodiment of the invention will be de- 
scribed. 

[0036] The digital broadcast receiver writes the level 
is layer in a TS packet acquired from the received digital 
signal so that it is possible to judge whether the TS pack- 
et corresponds to which one of the higher-level layer 
service and the lower-level layer service. 
[0037] A baseband signal demodulated by the tuner 
20 section 1 is sent to the demodulation decoding section 
2 whereat the demodulated baseband signal is dema- 
pped to recover the symbol series transmitted from the 
transmission side. The demodulation decoding section 
2 executes deinterleaving, descrambling, RS error cor- 
25 rection and the like for the demodulated symbol series, 
and reads the transmission and multiplexing configura- 
tion control information. 

[0038] The transmission and multiplexing configura- 
tion control information has the structure of the symbol 
30 series received later by two super frames. The demod- 
ulation decoding section 2 controls the decoding oper- 
ation and the like in accordance with the transmission 
and multiplexing configuration control information. 
[0039] The demodulation decoding section 2 substi- 
35 tutes a synchronization byte C47h" in hexadecimal no- 
tation) for the symbol series (header) of top one byte of 
each slot, and sends the TS packet such as shown in 
Fig. 3(a) to the code writing section 3. 
[0040] In this case, for example, the demodulation de- 
40 coding section 2 generates a signal for identifying the 
higher-level layer service or the lower-level layer serv- 
ice for example, in accordance with the modulation 
method or the like of each frame identified from the 

control in- 



written in the area of the RS parity. Namely, the stream «s 
separating section 4 has a PID notified from the control 
section 5, derives the TS packet suitable for the level 
layer (higher-level layer or lower-level layer) of the serv- 
ice under reception, and separates the TS packet into 
the audio PES and video PES. sU 
[0032] The control section 5 is constituted of, for ex- 
ample, a CPU (Central Processing Unit) and the like, 
and controls the operation of the stream separating sec- 
tion 4 and the like to make the digital broadcast receiver 
be able to receive a service such as audio, video and ss 
data broadcasting. 

[0033] For example, in accordance with PSI (Program 
Specific Information) acquired from reception data, the 



formation, and sends the identification signal to the code 
writing section 3 synchronously with the timing of send- 
ing the TS packet. 

[0041] The code writing section 3 changes the Rb 
parity contained as an external code in each TS packet 
supplied from the demodulation decoding section 2, to 
the level layer identification code for identifying either 
the higher-level layer service or the lower-level layer 
service. 

[0042] For example, when the code writing section 3 
judges from the signal supplied from the demodulation 
decoding section 2 that the received TS packet is for the 
higher-level layer service, a symbol at the predeter- 
mined position in the RS parity shown in Fig. 3(a) is 
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changed to "1 D to synthesize the level layer identification 
code. When the code writing section 3 judges from the 
signal supplied from the demodulation decoding section 

2 that the received TS packet is for the lower-level layer 
service, a symbol at the predetermined position in the 
RS parity shown in Fig. 3(a) is changed to "0 B to synthe- 
size the level layer identification code. 

[0043] As shown in Fig. 3(b), the code writing section 

3 sends the TS packet whose RS parity was changed 
to an ID field written with the level layer identification 
code to the stream separating section 4. 

[0044] Next, in accordance with PID notified from the 
control section 5 and the level layer of the service to be 
received at the digital broadcast receiver, the stream 
separating section 4 executes a process of selecting a 
TS packet. 

[0045] Namely, the stream separating section 4 reads 
PID in the header of the TS packet supplied from the 
code writing section 3, and selects the TS packet having 
the same PID as that notified from the control section 5. 
In this case, the stream separating section 4readsjhe 
level layer identification code written in the TS packet to 
judge whether the TS packet corresponds to which one 
of the higher-level layer service and the lower-level layer 
service. 

[0046] The stream separating section 4 selects the TS 
packet whose PID is coincident with that notified from 
the control section 5 and which matches the level layer 
of the service under reception, and separates the TS 
packet into the audio PES and video PES. 
[0047] Even if the received data representative of PID 
has errors which cannot be corrected, the stream sep- 
arating section 4 can identify the level layer of the serv- 
ice of each TS packet in accordance with the level layer . 
identification code. 

[0048] For example, when the lower-level layer serv- 
ice is received because the reception CNR is degraded, 
the stream separating section 4 selects the TS packet 
whose PID is coincident with that notified from the con- 
trol section and which has the symbol "0° at the prede- 
termined position in the ID field shown in Fig. 3(b). 
[0049] In this manner, even if the TS packet of the 
higher-level layer service has errors which cannot be 
corrected and has PID coincident with that notified from 
the control section 5, the stream separating section 4 
can judge from the level layer identification code that the 
TS packet corresponds to the higher-level layer service. 
Therefore, the stream separating section 4 will not erro- 
neously judge that the TS packet of the higher-level lay- 
er service corresponds to the lower-level layer service, 
and will not separate the TS packet of the higher-level 
layer service into the audio PES and video PES. The 
stream separating section 4 can adequately receive the 
lower-level layer service. 

[0050] When the higher-level layer service is to be re- 
ceived, the stream separating section 4 selects the TS 
packet whose PID is coincident with that notified from 
the control section 5 and which has the symbol "1° at 



the predetermined position in the ID field shown in Fig. 
3(b). 

[0051] The stream separating section 4 separates the 
TS packet selected as described above into the audio 
5 PES and video PES and sends them to the MPEG de- 
coding section 6. 

[0052] It is therefore possible to separate the TS pack- 
et into the audio PES and video PES by properly distin- 
guishing between the higher-level layer service and the 

10 lower-level layer service, and it is not necessary to 
change the TS packet of the higher-level layer service 
to a null packet when the lower-level layer service is re- 
ceived. Namely, even if the reception CNR is degraded, 
the TS packet can be separated into the audio PES and 

15 video PES by reliably judging whether the received TS 
packet corresponds to which one of the higher-level lay- 
er service and the lower-level layer service, and it is pos- 
sible to properly receive both the lower-level layer serv- 
ice and the higher-level layer service. 

20 [0053] The stream separating section 4 sends the 
_ -separated audio PES and video PES to the MPEG de- - 
coding section 6. 

[0054] The MPEG decoding section 6 decodes the 
audio PES and video PES supplied from the stream sep- 
25 arating section 4 to reproduce audio and video signals 
which are supplied to an output apparatus such as a tel- 
evision receiver. 

[0055] As described so far, according to the invention, 
the level layer identification code for identifying either 

30 the higher-level layer service or the lower-level layer 
service is written in the TS packet demodulated from a 
received signal. It is therefore possible to reliably judge 
whether the TS packet corresponds to which one of the 
higher-level layer service and the lower-level layer serv- 

35 ice. before the separation process for reproduction of 
audio and video signals. Even if the reception CNR is 
degraded, both the lower-level layer service and the 
higher-level layer service can be received properly. 
[0056] The invention is not limited only to the above- 

io described embodiment, but various modifications and 
applications are possible. 

[0057] For example, in the embodiment, although the 
level layer identification code is written in the TS packet, 
the invention is not limited only thereto. 

45 [0058] Namely, for example, a portion of the transmis- 
sion and multiplexing configuration control information 
read by the demodulation decoding section 2 may be 
written in the RS parity of the TS packet. In this case, 
the stream separating section 4 judges whether the TS 

so packet corresponds to which one of the higher-level lay- 
er service and the lower-level layer service, in accord- 
ance with the modification method identified from the in- 
formation written in the TS packet. 
[0059] In the embodiment, although the TS packet 

55 corresponds to one of two services, the higher-level lay- 
er service and the lower-level layer service, it may cor- 
respond to one of a plurality of level layer services. 
[0060] In this case, the information amount (bit 
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number) of the level layer identification code is in- 
creased to identify the service level layer corresponding 
to the TS packet. 

Industrial Applicability 

[0061] As described above, according to the present 
invention, it is possible to reliably judge whether the TS 
packet corresponds to which one of the higher-level lay- 
er service and the lower-level layer service and to re- 
ceive both the lower-level layer service and the higher- 
level layer service even if the reception CNR is degrad- 
ed. 



Claims 

1. A digital broadcast receiver for receiving a digital 
broadcast service from a plurality of services pro- 
vided as a plurality of hierarchical level layers, said 
receiver comprising: 

signal demodulating means for processing a re- 
ceived signal to demodulate a digital signal 
having a predetermined length of packet as a 
unit; 

code synthesizing means for synthesizing a 
level layer identification code for identifying for 
each packet of the demodulated digital signal 
the level layer of a sen/ice to corresponding to 
that packet; and 

separating means for deriving a packet adapt- 
ed to the level layer of the service to be re- 
ceived, in accordance with the level layer iden- 
tification code synthesized to the packet by said 
code synthesizing means, and executing a sep- 
aration process to output a reproduction signal. 



The digital broadcast receiver according to claim 1 , 
further comprising control means for notifying said *o 6. 
separating means of an identification number cor- 
responding to a service to the received, among 
identification numbers allocated to packets on a 



25 



30 



35 



tran sm i ss i on sid e , 

wherein said separating means operates so 
as to derive a packet whose identification number 
allocated to the packet with the level layer identifi- 
cation code synthesized by said code synthesizing 
means is coincident with the identification number 
notified from said control means and whose level 
layer identification code synthesized to the packet 
by said code synthesizing means is adapted to the 
level layer of the service to be received. 



3. The digital broadcast receiver according to claim 1 55 
or 2, 

wherein said signal demodulating means op- 
erates so as to identify a modulation method to be 



used' when each packet is transmitted from the 
transmission side, in accordance with transmission 
multiplexing configuration control information read 
from the demodulated digital signal, and to notify 
said code synthesizing means of a level layer of a 
service corresponding to the identified modulation 
method; and 

wherein said code synthesizing means oper- 
ates so as to synthesize for each packet the level 
layer identification code representative of the level 
layer of the service notified from said signal demod- 
ulating means. 

The digital broadcast receiver according to claim 1 , 
2, or 3, 

wherein said code synthesizing means oper- 
ates so as to change a symbol at a predetermined 
position in a Reed-Solomon parity contained in a 
packet to the level layer identification code to there- 
by synthesize the level layer identification code for 
each packet. 

A digital broadcast receiving method for receiving a 
digital broadcast service from a plurality of services 
provided as a plurality of hierarchical level layers, 
said method comprising the steps of: 

demodulating a received signal to obtain a dig- 
ital signal having a predetermined length of 
packet as a unit; 

synthesizing a level layer identification code for 
identifying for each packet the level layer of a 
service corresponding to that packet; and de- 
riving a packet adapted to the level layer of the 
service to be received, in accordance with the 
level layer identification code synthesized to 
the packet, and executing a separation process 
to output a reproduction signal. 

The digital broadcast receiving method according to 
claim 5, 

wherein a modulation method to be used when 
each packet is transmitted from the transmission 
-side, is i d entified in accordance w ith tr a ns mission 



45 



50 



multiplexing configuration control information read 
from the demodulated digital signal, and the level lay- 
er identification code indicative of the level layer of a 
sen/ice corresponding to the identified modulation 
method, is synthesized for each to each packet; and 
wherein a separation process of outputting a 
reproduction signal is executed by deriving a packet 
whose identification number allocated to the packet 
with the synthesized level layer identification code is 
coincident with the identification number corre- 
sponding to a service to be received and whose level 
layer identification code synthesized to the packet is 
adapted to the level layer of the service to be re- 
ceived. 
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